Bone marrow-derived cells play a major role in kidney fibrosis via proliferation and differentiation in the infiltrated site.
Increase of interstitial cell population, resulting in the expansion of interstitium, excessive production of extracellular matrix, and reduction of functioning tubules, is critical in fibrotic progression in the kidney of patients suffering from chronic renal diseases. Here, we investigated the contribution of bone marrow-derived cells (BMDC) in kidney fibrosis caused by ureteral obstruction (UO) using eGFP bone marrow-reconstituted chimeric mice. UO caused dramatic increases in the numbers of interstitial cells and expansion of the interstitium. Most kidney interstitial cells expressed GFP. Twenty nine percent of interstitial cells were cells that had proliferated and approximately 89% among them were BMDCs. Proliferation of fibroblasts differentiated from BMDCs significantly occurred in the interstitium of UO-kidney. Removal of BMDCs by whole body irradiation after UO resulted in reduction of kidney fibrosis, while injection of RAW264.7 cells, monocytes/macrophages, into irradiated mice induced a reversal of this reduction. Treatment with apocynin, an inhibitor of NADPH oxidase, reduced infiltration of BMDCs into the UO-kidney, leading to reduction of kidney fibrosis. In addition, only a few slow-cycling cells were observed in the interstitium of normal kidney. Even after UO, no change in the number of those cells was observed. Our findings demonstrate that BMDCs are a major source for interstitial expansion during kidney fibrosis via infiltration into damaged sites, differentiation to fibroblasts, and subsequent proliferation, contributing kidney fibrosis. These data provide a clear therapeutic target for treatment of chronic kidney disease.